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(57) ABSTRACT

A fan wheel and a radiator of a motor vehicle, the fan wheel
having a hub to which a number of fan blades 1s connected.
The fan blades each have a stabilizing structure of a first
material, which 1s surrounded by means of a respective body
of a second matenial.
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1
FAN WHEEL OF A MOTOR VEHICLE

This nonprovisional application claims priority under 335
U.S.C. § 119(a) to German Patent Application No. 10 2022
200 940.1, which was filed 1n Germany on Jan. 28, 2022, and

which 1s herein 1incorporated by reference.

BACKGROUND OF THE INVENTION

Field of the Invention

The present mvention relates to a fan wheel of a motor
vehicle, having a hub to which a number of fan blades are
connected. The fan wheel 1s preferably a component of a
radiator fan of the motor vehicle. The invention further
relates to a radiator fan of a motor vehicle, such as a main
fan.

Description of the Background Art

Motor vehicles with an internal combustion engine gen-
erate considerable heat during operation that 1s also used to
maintain the operating temperature of the combustion
engine, which 1n turn must be cooled. If the motor vehicle
has an electric motor for propulsion, a high-voltage energy
storage device 1s charged and discharged during operation,
wherein heat loss also occurs here, so that the high-voltage
energy storage must be cooled. For cooling and also for the
operation of an air conditioner, a liquid coolant 1s usually
used, which 1s thus heated. To cool the coolant again, a
radiator network charged by a wind 1s usually used, which
1s 1n heat exchange to the coolant. For example, the coolant
1s fed into pipes that are incorporated into the cooling
network. Since the air stream 1s usually not suflicient for
cooling, especially at low vehicle speeds, 1t 1s known to use
an electric fan by means of which the air stream 1s amplified
or a corresponding wind 1s generated.

Usually, the fan 1s located in the direction of travel behind
the radiator network. With the help of a fan wheel of the fan,
the air 1s sucked through the radiator network and, if
necessary, directed to the combustion engine. There, the air
absorbs excess heat from the combustion engine and trans-
ports 1t away.

In order to achueve a comparatively high air volume flow
rate through the cooling network, 1t is possible to rotate the
fan wheel at a comparatively high rotation speed. However,
it 15 possible that, on the one hand, an air stream breaks off.
On the other hand, comparatively high-frequency oscilla-
tions occur 1n this way, which can be percerved as disturb-
ing. Alternatively, 1t 1s possible to select a comparatively
large diameter of the fan wheel. The fan wheel 1s usually
designed one-piece as a plastic injection molded part. With
a comparatively large diameter, 1t 1s possible that due to the
alr stream, the fan blades are bent at the end, so that on the
one hand the eflectiveness i1s reduced. On the other hand, 1t
1s possible that the fan blades grind on other components of
the vehicle, which leads to wear and annoying noise. To
remedy this, an outer ring 1s usually provided, by means of
which the fan blades are surrounded on the circumierential
side, and to which they are attached. Due to the outer ring,
however, a return flow of air 1n this area 1s favored, which
1s why the air volume tlow rate 1s reduced.

SUMMARY OF THE INVENTION

It 1s therefore an object of the present invention to provide
a particularly suitable fan wheel of a motor vehicle and a
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2

particularly suitable radiator fan of a motor vehicle, wherein
in particular an air volume tlow rate 1s increased and/or noise
1s reduced during operation.

With regard to the fan wheel and the radiator fan, this
object 1s achieved by the features of the claimed invention.
Advantageous further developments and embodiments are
the subject of the respective subclaims.

The fan wheel 1s a component of a motor vehicle and, 1n
particular, a component of a radiator fan. Here, the fan wheel
1s suitable, 1n particular provided and configured to suck or
blow air through a radiator of the motor vehicle. The radiator
fan and thus also the fan wheel are preferably used for
cooling a combustion engine or a high-voltage energy stor-
age device, such as a high-voltage battery of the motor
vehicle. Suitably, a coolant 1s cooled by means of the
radiator, and/or by means of the fan wheel, an air stream 1s
directed to a potential internal combustion engine. Alterna-
tively, the fan wheel 1s, for example, a component of a
blower, by means of which in particular air 1s transported
into a passenger compartment of a motor vehicle. The motor
vehicle 1s suitably land-based and, for example, a passenger
car. Alternatively, the motor vehicle 1s a commercial vehicle,
such as a truck or a bus.

The fan wheel has in particular an essentially flat design.
At least, however, the extent of the fan wheel 1n a plane 1s
greater than perpendicular to 1t. The fan wheel 1s suitable, 1n
particular intended and configured to be rotated about one
axis of rotation. In particular, the axis of rotation 1s perpen-
dicular to the plane within which the fan wheel 1s arranged.
The fan wheel 1s preferably an axial fan wheel. Thus, air 1s
moved along the axis of rotation during operation by means
of the fan wheel. The diameter of the fan wheel 1s conve-
niently between 20 cm and 50 cm, between 25 cm and 45 cm
and, for example, substantially equal to 30 cm, wherein 1n
each case a deviation of 5 cm, 2 cm or 0 centimeter 1s
present.

The fan wheel itself has a hub to which a number of fan
blades are connected. The hub 1s suitable, 1n particular
provided and configured to be attached to an electric motor.
In the assembly state, the potential electric motor 1s conve-
niently attached to the hub, by means of which the fan wheel
1s rotated about the axis of rotation. Here, the hub 1s suitably
arranged concentrically to the axis of rotation, which
reduces an imbalance and thus unwanted noise and exces-
sive load. Preferably, the hub 1s substantially designed 1n the
shape of a pot, wherein a pot bottom i1s conveniently
arranged substantially perpendicular to the axis of rotation.
The fan blades are suitably connected to an outer circum-
terence of a wall of the pot-shaped hub. Conveniently, 11 the
hub 1s designed pot-shaped, the pot opening i1s arranged
counter to a potential air stream, 1n particular a direction of
wind and/or a direction of movement of the motor vehicle.
Thus, air resistance 1s reduced. Conveniently, the hub 1is
designed substantially smooth on the outside.

The fan blades, 1n particular also referred to as fan wheel
blades, are preferably identical to each other, which simpli-
fies production and assembly. For example, the fan blades
are inclined with respect to the axis of rotation. Thus, each
of the fan blades has a main extension direction, which 1s
inclined with respect to the axis of rotation. In particular, an
angle between 10° and 80° or between 20° and 70° 1s
formed. Due to the inclination, the fan wheel moves air 1n
the axial direction during operation, 1.e., along the axis of
rotation or at least parallel to it. Each of the fan blades also
has a substantially radial course, 1n particular with respect to
the axis of rotation, so that the fan blades point outwards

from the hub.
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Particularly preferably, the fan blades are curved so that
this way, a sickle shape 1s expediently formed. Thus, the
radial outer end 1s oflset with respect to the radial inner end
of the respective fan blade 1n the tangential direction with
respect to the axis of rotation. Suitably, the direction in
which all radially outer ends of the fan blades are offset 1s
the same, so that the fan wheel 1s designed turbine-like.

Each of the fan blades has a stabilizing structure made of
a first material. The first material, for example, 1s a metal,
such as steel. Alternatively, the first material 1s a plastic,
which 1s, for example, glass fiber reinforced or carbon fiber
reinforced. Alternatively, the first material 1s formed of glass

fibers, carbon fibers or composite fibers. In particular, PP,
PAG6 or PP-LLGF 30 or PA6-GF30 1s used as the first material.

In addition, each fan blade has a body by means of which the
respective stabilizing structure 1s surrounded, preferably
completely. Here, the extent of the body 1s greater than the
extension of the stabilizing structure, and the outer shape of
the fan blade 1s determined by means of the body. Particu-
larly pretferably, the body and the stabilizing structure are
inseparably connected to each other. The body 1s made of a
second material, which 1s different from the first material.
Suitably, a density of the second material 1s lower than the
density of the first material.

By means of the stabilizing structure, the shape of the
respective fan blade 1s stabilized, wherein the shape itself 1s
predetermined by means of the respective body. Thus, it 1s
possible to use as a second material a material with a
reduced intrinsic stability and a reduced weight, so that the
weight of the fan wheel 1s reduced. Due to the stabilizing
structure, bending of the fan blades during operation 1s
avoided, so that the dimensional stability of the fan wheel 1s
increased. In other words, bending of the fan blades 1is
avoided during operation, so that an air volume flow rate 1s
increased. In addition, for example, a striking of the radial
ends of the fan blades on other components of the vehicle 1s
avoilded. In addition, the formation of vibrations within the
fan blades 1s avoided or at least reduced, so that noise 1s also
reduced due to this. Due to the use of the second material for
the body, the weight 1s reduced and therefore the dynamic of
the fan wheel 1s increased, so that 1t can be operated as
required.

For example, the body 1s manufactured independently of
the stabilizing structure, and the body and the stabilizing
structure are attached to each other for production, for
example by means of a fastener, welding and/or gluing.
Particularly preferably, however, the body 1s created by
overmolding the respective stabilizing structure using the
second material. In this case, a plastic 1s preferably used as
the second material, and the bodies are thus in particular
injection-molded parts. Due to the overmolding of the
respective stabilizing structure using the second material for
the formation of the respective body, production 1s simpli-
fied on the one hand. On the other hand, detachment of the
stabilizing structures from the bodies 1s safely avoided 1n
this way.

For example, the fan blades and hub are created sepa-
rately. Particularly preferred, however, the hub or at least a
part of the hub, 1n particular the part of the hub which forms
the outer boundary of the hub, and the body are one-piece.
In other words, the hub 1s also made of the second material.
In this way, 1t 1s possible to create the hub and the body 1n
one step, which simplifies production. This also increases
stability and robustness. Particularly preferably, the second
material 1s a plastic, and the hub and bodies are preferably
created by plastic injection molding.
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For example, each stabilizing structure protrudes com-
pletely through the respective body. For example, the sta-
bilizing structures are attached to the hub, which further
increases stability. Alternatively, each stabilizing structure 1s
spaced from the hub and 1s located only 1n a radial outer area
of the respective fan blade. In this way, the weight of the fan
blades 1s reduced. During operation an increased load occurs
in the radial outer area of the fan blades, where, however,
deformations are safely avoided by means of the stabilizing
structures.

For example, each stabilizing structure 1s formed by
means of an at least partially radially extending strut. Here,
the strut conveniently imitates the shape or at least the
course of the respective fan blade. Particularly preferably,
the stabilizing structure comprises a plurality of at least
partially radial struts, wherein 1n particular by means of each
of the struts, the course of the respective fan blade 1s at least
approximately imitated. Thus, for example, struts run at least
partially parallel to each other or are slightly inclined to each
other. Particularly preferably, the struts are offset to each
other, 1n particular in the tangential direction. Preferably,
therefore, all struts of all fan blades are arranged substan-
tially 1n a common plane, which facilitates production. For
example, the struts of each fan blade are attached to each
other, in particular by means of cross struts. Particularly
preferably, however, these are not attached to each other and
are spaced from each other, which facilitates production. It
1s also possible to manufacture the struts separately in this
way. In particular, the struts are designed as an extruded
profile, so that bulk stock can be used to provide the
stabilizing structure, which further reduces manufacturing
COsts.

For example, the cross-section of the struts, 1n particular
perpendicular to their respective course, 1s substantially
square or round. Alternatively, the cross-section of the struts
1s rectangular, wherein the length of one of the sides 1is
increased. Particularly preferred here 1s the length of the
cross-section 1n the axial direction, 1.e., 1n a direction which
1s parallel to the axis of rotation, increased as compared to
the tangential direction. In other words, the extension of the
struts 1 the axial direction i1s increased. In this way, a
stability of the struts in this direction 1s 1increased, so that a
bending of the radial outer end fan blades 1s avoided
comparatively sately. Due to the reduced extension in the
tangential direction, the weight of the struts 1s comparatively
low. Due to the reduced extension in the tangential direction,
stability of the struts in this direction 1s thus reduced.
However, each fan blade, namely the body, has a comparable
large extension 1n this direction, so that a comparatively
large stability 1s still provided. If the cross-section of the
struts deviates, or the stabilizing structures have no struts,
however, the stability of the stabilizing structures 1n the axial
direction 1s particularly preferably increased as compared to
the tangential direction.

For example, each of the fan blades ends bluntly in the
radial direction. Alternatively, the radial outer ends of the fan
blades are bent, in particular 1n the manner of a winglet.
Particularly preterably, however, the fan wheel has an outer
ring which 1s arranged concentrically to the hub, and to
which the radial outer ends of the fan blades are connected.
Thus, the fan blades are additionally stabilized by means of
the outer ring. The outer ring, for example, 1s essentially
hollow-cylindrical. For example, the outer ring has in the
axial direction, 1.e., parallel to the axis of rotation, an
extension between 1 cm and 10 cm, for example between 2
cm and 5 ¢cm and suitably equal to 3 cm. By means of the
outer ring, in particular, leakage air between the fan wheel
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and a potential fan frame surrounding the fan wheel circum-
terentially 1s limited or prevented. Conveniently, a seal 1s
connected to an outside of the outer ring for this purpose, for
example a brush seal. Alternatively, or in combination
thereto, the outer ring 1s manufactured at least 1n sections in
the manner of a labyrinth seal and therefore conveniently
has a contour which 1n the assembly state engages 1n a
corresponding contour, 1n particular the possible fan frame,
but 1s spaced from this. Thus, on the one hand, friction 1s not
increased, and, on the other hand, air 1s prevented from
passing through between the fan wheel and the frame, in
particular against the direction of travel. Thus, efliciency 1s
turther increased. Due to the stability increased by means of
the stabilizing structures, it 1s possible to select a compara-
tively small distance between the interlocking contours, so
that a sealing effect of the labyrinth seal 1s improved.

For example, the outer ring 1s one-piece and, for example,
made of a plastic. Particularly preferably, the outer ring 1s
attached to the bodies of the fan blades and, for example,
one-piece with these. In this way, production 1n a joint work
step 1s possible, which further simplifies production. In a
turther alternative, the outer ring has a further stabilizing
structure of another first material, which 1s surrounded by
means of another body of another second material, for
example completely. Thus, the shape of the outer ring is
stabilized by means of the further stabilizing structure,
wherein the shape of the outer ring i1s predetermined by
means of the further body. Due to the further stabilizing
structure, the fan blades are further stabilized, wherein the
weight of the fan wheel 1s not excessively increased. Thus,
it 1s possible to design the potential interlocking contours
with the fan frame comparatively filigree, wherein the
special material properties of the first material do not have
to be taken ito account. Due to the further stabilizing
structure, 1t 1s possible to select the distance between the
individual contours comparatively small, so that the sealing
ellect of the labyrinth seal 1s further improved.

For example, the first material 1s equal to the further first
material and/or the second material 1s equal to the further
second material, so that the number of different materials 1s
reduced. Thus, contact corrosion 1s avoided and a wide
variety ol maternials 1s not necessary. Preferably, the further
second material 1s chosen to be equal to the second material,
and 1n particular, the bodies and the further body are created
in one step, preferably by means of plastic injection mold-
ing. Particularly preferably, the hub 1s also made of the
second material, so that the number of required work steps
for the production of the fan wheel 1s further reduced.

For example, the stabilizing structures and the further
stabilizing structure are spaced from each other. Particularly
preferably, however, these are attached directly to each other
and preferably one-piece with each other. In this way, the
stability of the fan wheel 1s further increased, and the fan
blades are mutually stabilized by means of the further
stabilizing structure. Also, in this way, production 1s sim-
plified, in particular 1f the further body and the bodies are
created together by overmolding the respective stabilizing
structures. Consequently, 1t 1s only necessary to place the
stabilizing structures attached to the further stabilizing struc-
tures 1 a corresponding mold, which 1s subsequently
sprayed out by means of the second material. Here, the
positioning ol the stabilizing structures by means of the
turther stabilizing structure 1s possible, so that scrap is
reduced.

For example, the further stabilizing structure has several
regions spaced from each other. Alternatively, or in combi-
nation thereto, the further stabilizing structure comprises
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several zigzag-shaped sections. Particularly preferably,
however, the further stabilizing structure has a hollow
cylinder concentrically arranged to the hub and is preferably
formed by means thereof. In this way, the weight of the
turther stabilizing structure 1s reduced, wherein robustness
in the axial direction 1s increased. The stability in the radial
direction 1s reduced. In this direction, however, only small
forces act on the outer ring during operation, which are also
absorbed by means of the fan blades connected to the outer
ring.

The radiator fan 1s a component of a motor vehicle and 1s
conveniently used to cool an internal combustion engine. In
other words, the radiator fan 1s a main fan. Alternatively, the
radiator fan 1s, for example, a component of an air condi-
tioning system or an auxiliary unit of the motor vehicle. The
radiator fan conveniently comprises a radiator, having in
particular a radiator network through which a number of
pipes 1s preferably passed. For example, the radiator net-
work 1s thermally contacted with the pipes. Within the pipes,
a coolant 1s preferably conducted during operation. The
radiator network, for example, 1s essentially rectangular. In
addition, the radiator fan includes a fan frame, which has a
round recess. Within the round recess, advantageously par-
allel to this and/or the fan frame, a fan wheel with a hub 1s
arranged to which a number of fan blades 1s connected. The
fan blades each have a stabilizing structure made of a first
material, which 1s surrounded by means of a respective body
of a second material. Preferably, the fan wheel 1s arranged
concentrically to the recess.

In addition, the radiator fan comprises an electric motor,
which 1s, for example, a brushed commutator motor or

preferably a brushless DC motor (BLDC). The electric

motor 1s attached to the fan frame. For example, the fan
frame comprises a motor mount which 1s held above the
recess by means of a number of mounting struts. Here, an
axis ol rotation of the electric motor 1s arranged perpen-
dicular to the recess and runs in particular on the axis of
rotation of the fan wheel, preferably on a straight line that
extends through the center of the recess. For example, the
clectric motor 1s glued or screwed to the motor mount. Thus,

the electric motor 1s held comparatively securely to the
motor mount.

The fan wheel 1s driven by means of the electric motor
and preferably connected to 1t, for example to a shaft of the
clectric motor. For example, the hub i1s mechanically
coupled directly to the electric motor. For example, the fan
wheel comprises the outer ring to which the fan blades are
connected at their radial end. In particular, the outer ring
engages 1n a corresponding receptacle or contour of the fan
frame, wherein these are preterably spaced from each other.
In particular, a labyrinth seal 1s formed between them. Thus,
a spread of leakage air 1s prevented. Alternatively, or 1n
combination thereto, a brush seal or the like 1s arranged
between a potential outer ring and the fan frame.

The fan frame 1s preferably connected to the radiator,
expediently attached. For example, the fan frame 1s screwed
to the radiator or glued to 1t. In particular, the fan frame
covers the potential radiator network. In other words, the fan
frame 1s congruent to the radiator network or, for example,
the complete radiator. Thus, a passage ol air between the
radiator and the fan frame 1s prevented, and by means of the
fan frame consequently a comparatively eflicient guidance
of the air takes place. The fan frame 1s preferably arranged
downstream of the radiator, 1.e., conveniently 1n the direc-
tion of travel of the motor vehicle behind the radiator.
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The advantages and further developments mentioned in
connection with the fan wheel are analogously also to be
transferred to the radiator fan and vice versa.

Further scope of applicability of the present invention will
become apparent from the detailed description given here-
inafter. However, 1t should be understood that the detailed
description and specific examples, while indicating pre-
ferred embodiments of the invention, are given by way of
illustration only, since various changes, combinations, and
modifications within the spirit and scope of the imvention

will become apparent to those skilled in the art from this
detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more fully understood
from the detailed description given hereinbelow and the
accompanying drawings which are given by way of 1llus-
tration only, and thus, are not limitive of the present inven-
tion, and wherein:

FIG. 1 schematically shows a land-based motor vehicle
with a radiator fan,

FIG. 2 schematically shows simplified 1n an exploded
view, partially the radiator fan with a fan wheel,

FIG. 3 shows in perspective, the fan wheel having a
plurality of fan blades,

FIG. 4 shows 1n part an end region of one of the fan
blades, and

FIGS. 5 and 6 show 1n each case, in perspective, a variant
of the fan wheel.

DETAILED DESCRIPTION

FIG. 1 shows a schematically simplified motor vehicle 2
in the form of a passenger car, having an internal combustion
engine 4. The motor vehicle 2 1s dniven by means of the
combustion engine 4. For this purpose, the combustion
engine 4, by means of an unspecified drive train, 1s 1n active
connection with at least one of the four wheels 6 of the motor
vehicle 2. In addition, the motor vehicle 2 comprises a
radiator fan 8, which serves to cool the combustion engine
4. Thus, the radiator fan 8 1s a main fan of the motor vehicle
2. The radiator fan 8 1s fluidically connected to the com-
bustion engine 4 by means of a number of lines 10, through
which a coolant 1s led during operation from the radiator fan
8 to the combustion engine 4 and through cooling channels
therein. By means of the coolant, excess heat 1s absorbed and
led back to the radiator fan 8, by means of which a cooling
of the coolant takes place.

The radiator fan 8 comprises a radiator 12 with a radiator
network, not further shown, through which a number of
pipes are passed and are thermally contacted with 1t. The
pipes are fluidically coupled with the lines 10, so that during,
operation, the coolant 1s passed through the pipes. The
radiator fan 8 further comprises a fan frame 14, which 1s
arranged 1n a direction of travel 16 of the motor vehicle 2
behind the radiator 12. An electric motor 18 1s attached to the
fan frame 14. During operation, an air stream passes through
the radiator 12 and 1s suitably shaped by means of the fan
frame 14. When the motor vehicle 2 1s stopped, air 1s sucked
through the radiator 12 by means of the electric motor 18, so
that the radiator 12 1s essentially always, or at least depend-
ing on existing requirements, interspersed with the air
stream during operation. Thus, a cooling of the radiator 12
takes place, which 1s why even alter a comparatively long
operation of the combustion engine 4 no overheating of the
radiator fan 8 takes place. In addition, by means of the fan
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frame 14, the air passing through the radiator fan 8 1is
directed to the combustion engine 4 and the latter 1s addi-
tionally cooled 1n this way from the outside.

FIG. 2 shows the radiator fan 8 schematically simplified,
in perspective 1 an exploded view, wherein the radiator 12
1s omitted. On the radiator 12, the fan frame 14 1s attached,
which completely covers the radiator network, not shown,
and 1s congruent with this. The fan frame 14 1s essentially
flat and has a round recess 20, which i1s oriented perpen-
dicular to the direction of travel 16, and which has a
diameter of 30 cm.

The fan frame 14 further comprises a motor mount 22,
which 1s arranged counter the direction of travel 16 above
the recess 20 and held there by means of a plurality of
mounting struts 24. In the assembly state, the electric motor
18 1s held by means of the motor mount 22 and the electric
motor 18 thus attached to this. Here, the electric motor 18 1s
located on the opposite side of the radiator 12 of the fan
frame 14. A shaft 26 of the electric motor 18 protrudes 1n the
direction of travel 16 through the motor mount 22 and 1is
attached 1n a rotationally fixed manner to a hub 28 of a fan
wheel 30. Thus, the fan wheel 30 1s driven by means of the
clectric motor 18, which 1s held by means of the motor
mount 22. At the hub 26, a number of fan blades 32 is
connected.

In the assembly state, the fan wheel 30 1s arranged parallel
to the recess 20 within this and 1s rotated during operation
by means of the electric motor 18 about an axis of rotation
34, which 1s parallel to the direction of travel 16, and which
extends through the center of the recess 20. Thus, air i1s
sucked through the recess 20 counter the direction of travel
16 during operation.

In addition, the fan frame 14 comprises a dynamic pres-
sure¢ damper 36, which comprises an opening which 1s
covered by a flap 38. If there 1s a comparatively high (air)
pressure 1n the direction of travel 16 1n front of the fan frame
14, 1n particular with a comparatively fast movement of the
motor vehicle 2, the passage of air through the recess 20 1s
partially hindered due to the fan wheel 30 or the fan wheel
28 30 can be rotated comparatively quickly. However, this
would lead to an increased load on the electric motor 18 and
the other component and to increased noise. From a certain
pressure, the tlap 38 1s therefore swiveled and the opening
released so that air can tflow through it. Thus, an air stream
through the radiator 12, which 1s located in the direction of
travel 16 1n front of the fan frame 14, i1s increased. At a
comparatively low air pressure 1n front of the fan frame 14,
as 15 the case with a standstill of the motor vehicle 2, the flap
38 1s closed, so that the formation of a circular air stream
passing only through the opening of the dynamic pressure
damper 36 and the recess 20 1s prevented. Thus, the radiator
12 1s always interspersed by means of a suflicient air stream.

FIG. 3 and FIG. 4 show, enlarged in sections 1n perspec-
tive 1n a semi-transparent representation, the fan wheel 30
which 1s rotationally symmetrical with respect to the axis of
rotation 34. The fan wheel 34 comprises the pot-shaped hub
28, to which in this example a total of nine fan blades 32 are
connected, which run partly radially and partly tangential
with respect to the axis of rotation 34. In other words, the fan
blades have a crescent shape, wherein these constantly face
the same direction in the tangential direction. To create the
air stream through the fan frame 14, the fan blades 32 are
inclined slightly perpendicular to a plane perpendicular to
the axis of rotation 34. The radial ends of the fan blades 32
with respect to the axis of rotation 34 are bluntly designed
in this embodiment, and the fan wheel 30 1s thus without an
outer ring.
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Each of the fan blades 32 comprises a stabilizing structure
40, which 1s formed by means of three spaced struts 42. The
struts 42, and thus the respective stabilizing structure 40, 1s
made of a first material, namely a steel. As a result, the struts
42 have a comparatively high stability, but the weight 1s
increased. The struts 42 are 1dentical to each other or at least

built from the same by means of cutting to length and
suitable bending so that all struts 42 have the same cross-
section over their complete course.

Here, the course of the struts 42 1s substantially equal to
the course of the respective fan blade 32, wherein the radial
outer ends of the struts 42 of the respective stabilizing
structure 40 are oflset to each other, so that do not have a
completely parallel course. The struts 42 extend in this
embodiment from the radial outer end of the respective fan
blade 32 to the hub 28. In a variant, not shown, the struts 42
are shortened so that they are radially ofiset outwards from
the hub 28. The struts 42 have a substantially rectangular
cross-section perpendicular to their course. Here, their
extension 1s increased 1n the axial direction, 1.e., parallel to
the axis of rotation 34. In thus way, the stability of struts 42
in this direction 1s increased.

Each of the fan blades 32 further comprises a body 44
which 1s made of a second material, namely a plastic, by
overmolding the respective stabilizing structure 40. Thus,
the second material differs from the first material. Each body
44 1s also arranged between the individual struts 42 of the
same fan blade 32, and these are held captively by means of
the respective body 44. By means of the respective body 44,
the external shape of the respective fan blade 32 15 prede-
termined, and the struts 42, and consequently also each
stabilizing structure 40, are completely surrounded by the
respective body 44, except for their respective ends.

The bodies 44 are made of the second material, namely a
polyamide, wherein the hub 1s also made of the second
material. The hub 28 and the body 44 are one-piece, so that
a separate attachment of the fan blades 32 to the hub 28 is
not required. Robustness 1s also increased in this way. For
the production of the fan wheel 30, the stabilizing structures
40 are suitably positioned within a mold, which 1s subse-
quently filled by means of the second material by 1njection
molding, so that all cavities of the mold are filled. As a
result, the bodies 44 and the hub 28 are created, wherein the
stabilizing structures 40 are surrounded by the respective
bodies 44.

FIG. 5 shows an alternative embodiment of the fan wheel
30, wherein the hub 28 and the fan blades 32 are not
changed. However, the fan blades 32 are surrounded by an
outer ring 46 arranged vertically and concentrically to the
axis of rotation 34. Thus, the outer ring 46 1s also concentric
to the hub 28, and these are essentially arranged 1n a
common plane which 1s perpendicular to the axis of rotation
34. The radial outer ends of the fan blades 32 are attached
to the outer ring 46. The outer ring 46 1s created one-piece
from the second material and formed on the bodies 44. In
production, the outer ring 46 1s created 1n one step with the
hub 28 and the bodies 44 by 1njection molding.

The outer ring 46 has an essentially L-shaped cross-
section, which thus comprises two legs. In this case, one of
the legs 1s arranged parallel to the axis of rotation 34, and the
remaining one points radially outwards from this. In this
way, stability i1s increased, wherein the weight of the fan
wheel 30 1s not excessively increased. In the assembly state,
an unspecified contour arranged on the radially outwardly
projecting leg engages 1n a corresponding contour of the fan
frame 14, which surrounds the recess 20, so that a labyrinth
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seal 1s created. In this way, leakage air between the fan
wheel 30 and the fan frame 14 1s minimized.

FIG. 6 shows a further modification of the fan wheel 30.
The hub 28 1s not changed. Also, the outer ring 46 1s again
present. However, this 1s no longer merely designed in one
piece, but has a further stabilizing structure 48, which 1s
formed by means of a hollow cylinder made of a further first
material and arranged concentrically to the hub 28 and thus
also to the axis of rotation 34. The other first material 1s
equal to the first material and thus a steel.

Compared to the preceding embodiment, 1n the fan blades
32, the struts 42 are slightly extended at their radial outer
end, and welded to the further stabilizing structure 48, 1.e.,
the hollow cylinder. Thus, the stabilizing structures 40 and
the further stabilizing structure 48 are directly attached to
cach other.

The further stabilizing structure 48 of the outer ring 46 1s
surrounded by another body 50 from the further second
material. By means of the further body 50, the outer shape
of the outer ring 46 i1s specified, which corresponds to the
outer shape of the preceding embodiment. The further
second material i1s the same as the second material, and the
turther body 50 1s formed 1n one piece with the respective
bodies 44.

To produce this fan wheel 30, the further stabilizing
structure 48, to which the stabilizing structures 40 are
already attached, 1s inserted into a corresponding mold,
which 1s subsequently filled by means of the second mate-
rial, which also forms the further second material, so that the
stabilizing structures 40 and the further stabilizing structure
48 are overmolded by means of the second material and thus
surrounded. The hub 28 1s also created. Due to the further
stabilizing structure 48, the positioning of the stabilizing
structures 40 within the mold 1s facilitated.

The invention 1s not limited to the embodiments described
above. Rather, other variants of the invention can be derived
from 1t by the skilled person without departing from the
subject-matter of the mvention. In particular, all the indi-
vidual features described in connection with the individual
embodiments can also be combined 1n other ways without
departing from the subject-matter of the invention.

The invention being thus described, 1t will be obvious that
the same may be varied in many ways. Such variations are
not to be regarded as a departure from the spirit and scope
of the invention, and all such modifications as would be
obvious to one skilled 1n the art are to be included within the
scope of the following claims.

What 1s claimed 1s:

1. A fan wheel of a motor vehicle, the fan wheel com-
prising:

a hub to which at least two fan blades 1s connected; and

a stabilizing structure formed on each of the at least two

fan blades, the stabilizing structure comprising a first
material surrounded by a respective body of a second
material,
wherein the fan blades are connected at their radial outer
end to an outer rning arranged concentrically to the hub,

wherein the outer ring has a further stabilizing structure of
another first material, which 1s surrounded by another
body of another second material, and

wherein the stabilizing structure and the further stabiliz-

ing structure are directly attached to each other.

2. The fan wheel according to claim 1, wheremn the
respective body of the second material and the another body
of the second material are formed by overmolding each
stabilizing structure.
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3. The fan wheel according to claim 1, wherein the hub
and the body are one-piece.

4. The fan wheel according to claim 1, wherein each
stabilizing structure has at least two at least partially radially
extending struts.

5. The fan wheel according to claim 4, wherein an
extension of the at least two at least partially radially
extending struts increases 1n an axial direction.

6. A radiator fan of a motor vehicle, the radiator fan
comprising;

a Tan wheel, the fan wheel comprising;:

a hub to which at least two fan blades i1s connected; and

a stabilizing structure formed on each of the at least two
tan blades, the stabilizing structure comprising a first
material surrounded by a respective body of a second
material,

wherein the fan blades are connected at their radial
outer end to an outer ring arranged concentrically to
the hub,

wherein the outer ring has a further stabilizing structure
of another first material, which 1s surrounded by
another body of another second material, and
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wherein the stabilizing structure and the further stabi-
lizing structure are directly attached to each other;
and

a fan frame that has a round recess within which the fan
wheel 1s arranged and which 1s driven by an electric
motor that 1s connectable to the fan frame.

7. A fan wheel of a motor vehicle, the fan wheel com-

prising;:

a hub to which at least two fan blades 1s connected; and

a stabilizing structure formed on each of the at least two
fan blades, the stabilizing structure comprising a first
material surrounded by a respective body of a second
material,

wherein the fan blades are connected at their radial outer
end to an outer ring arranged concentrically to the hub,

wherein the outer ring has a further stabilizing structure of
another first material, which 1s surrounded by another
body of another second material, and

wherein the further stabilizing structure 1s a hollow cyl-
inder arranged concentric to the hub.

¥ ¥ H ¥ H



	Front Page
	Drawings
	Specification
	Claims

